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(54) Process improvement in the synthesis of N-[3-(3-cyanopyrazolo 
[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide 



(57) The invention is a process improvement for pro- 
ducing N-[3-(3-cyanopyrazolo[1,5-a]pyrimidin-7-yl) 
phenyl]-N-ethyl-acetamide which is useful as an anxio- 
lytic, antiepileptic, sedative-hypnotic agent and skeletal 



muscle relaxant, which comprises reacting 3-dimethyl- 
amino-1 -(3-N-ethyl-N-acetylaminophenyl)-2-propen-1 - 
one or a suitable salt thereof with 3-aminopyrazole- 
4-carbonitrile or a suitable salt thereof in a mixture com- 
prising water and acetic acid. 
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Description 

The invention is concerned with an improved process for the large scale production of N-[3-(3-cyanopyrazolo[1 ,5-a] 
pyrimidin-7-yl)phenyl]-N-ethyl-acetamide which is useful as an anxiolytic, antiepileptic, sedative-hypnotic agent and 

5 skeletal muscle relaxant. 

U.S. Pat. No.4,626,538 teaches a method of making the desired compound N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin- 
7-yl)phenyl]-N-ethyl-acetamide, by reaction of 3-dimethylamino-1-(3-N-ethyl-N-acetylaminophenyl)-2-propen-1-one 
with 3-aminopyrazole-4-carbonitrile in acetic acid. 

It has now been found that improved yields of greater purity can be obtained at decreased reaction times in the 

10 formation of N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide by adding water to the acetic acid 
in an amount of about 11% to about 75%(v/v) during the reaction of 3-dimethylamino-1 -(3-N-ethyl-N-acetylaminophe- 
nyl)-2-propen-1-one or a suitable salt thereof with 3-aminopyrazole-4-carbonitrile or a suitable salt thereof. 

In the formation of N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide it has unexpectedly been 
found that a product of extremely high purity and in high yield is obtained by the addition of water to the acetic acid at 

is about 10% to about 85%(v/v). In addition, the reaction times have been significantly decreased from about 3 hours to 
about 3.5 hours to about 1 hour to about 3.5 hours as well as a reaction temperature decrease from 90°C to about 
25°C to about 70°C. In contrast, the known prior art methods use acetic acid at reflux temperature (about 1 20°C) which 
produce poor yields and purity because of the formation of contaminates. Unexpectedly, the improved process removed 
contaminates which often caused the product to be yellowish, thereby giving product which is consistently white, off- 

20 white or clear. (Clear product may be obtained intially or upon one recrystallization.) 

In the formation of N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide it has been found that a 
suitable range of water in acetic acid is about 1 0% to about 85%, with 11% to about 75% being preferred and with 60% 
to 75% being especially preferred. Preferred embodiments of the present invention utilise about 1:2 v/v acetic:acid- 
water. When aqueous acetic acid is used according to the present invention, the product is obtained in significantly 

25 higher yield and purity than heretofore. 

Water may suitably be added to acetic acid at the beginning of the process. Alternatively it may be added to the 
reaction mixture during the process, in steps or in gradually increasing amounts. One aspect of the invention involves 
a first addition of water to the reaction mixture at the beginning of the process, followed by a second addition of water 
once the reaction is substantially complete, e.g. to facilitate the recovery of the product. The amount of water added 

30 during the second addition is preferably sufficient to achieve a total of water in acetic acid of about 1 0% to about 85%, 
preferably about 11% to about 75% and more preferably about 60% to about 75%. One preferred embodiment of the 
present invention achieves a total of about 1 :2 v/v acetic acid: water. 

It would be apparent to a person skilled in the art that the present invention could suitably be performed utilizing 
acceptable salts of either or both starting materials. 

35 The improvements according to the present invention resulted in a decrease in the reaction time from about 3 

hours to about 3.5 hours to 1 hour to about 3.5 hours, a decrease in reaction temperature from 90°C to about 25°C to 
about 70°C and the production of a product of higher purity which is easily isolated from the one-pot process with a 
minimum of processing steps. Preferred is a temperature of about 40°C to about 60°C, more preferred is a temperature 
of about 50°C. The preferred reaction time is about 1 hour to about 3.5 hours, more preferably about 1 hour to about 

40 2.5 hours or about 1 hour to about 2 hours. The most preferred reaction time is about 1 .5 hours. Preferably the yield 
of product obtained is at least 80% by weight, more preferably at least 84% by weight, most preferably about 85 % by 
weight. 

Accordingly, the present invention provides a method of producing the compound designated N-[3-(3-cyanopyra- 
zolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethylacetamide which comprises the reaction of 3-dimethylamino-1-(3-N-ethyl-N- 
4 5 acetylaminophenyl)-2-propen-1-one with 3-aminopyrazole-4-carbonitrile in aqueous acetic acid until said compound 
is formed and recovering the pure product in improved yields. 

The method of the present invention is particularly effective at producing the compound designated N-[3-(3-cyan- 
opyrazolo[1,5-a]pyrimidin-7-yl)phenyl]-N-ethylacetamide thereof maintaining said reaction at a preferred temperature 
of about 25° C to about 70° C for a preferred period of about 1 hour to about 3.5 hours and isolating the compounds. 

so 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows formation of N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide as product yield 
(HPLC Area %) versus time with varying temperatures and concentration of water in acetic acid compared to the prior 
55 art. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following Scheme I illustrates the improved process of the present invention. In Scheme I, 3-dimethylamino- 
1-(3-N-ethyl-N-acetylaminophenyl)-2-propen-1-one (1) is reacted with 3-aminopyrazole-4-carbonitrile (2) to produce 
the product N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide (3). 



10 
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55 in accordance with Scheme I, 3-dimethylamino-1 -(3-N-ethyl-N-acetylaminophenyl)-2-propen-1 -one (1 ) is reacted 

with 3-aminopyrazole-4-carbonitrile (2) in about 11% to about 75% v/v water:acetic acid. After about 1 hour to about 
1 .5 hours at about 25°C to about 70°C the reaction is complete and the desired product N-[3-(3-cyanopyrazolo[1 ,5-a] 
pyrimidin-7-yl)phenyl]-N-ethyl-acetamide (3) is isolated free of contaminates. The product is collected by filtration, 



3 



BNSDOCID: <EP 0776898A1 J_> 



EP 0 776 898 A1 



washed with water and dried. Use of the above improvements allows preparation of N-[3-(3-cyanopyrazolo[1 ,5-a]py- 
rimidin-7-yl)phenyl]-N-ethyl-acetamide (3) in 85% or more overall yield as compared with 76% overall yield obtained 
using the procedure in Example 14 of U.S. Patent 4,626,538. 

In particular, the compound is produced under controlled conditions at a temperature of about 25°C to about 70°C 
5 for about 1 hour to about 3.5 hours. 

The effect of adding water to acetic acid on the preparation of N-[3-(3-cyanopyrazolof1 ,5-a]pyrimidin-7-yl)phenyl]- 
N-ethyl-acetamide (3) is shown in Figure 1. 

As can be seen from Figure 1 the production of the compound N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]- 
N-ethyl-acetamide is accomplished at lower temperatures in aqueous acetic acid as well as shorter reaction times as 
10 compared to the art. 

EXAMPLES 

EXAMPLE 1: 

75 

N-r3-(3-Cyanopyrazolori ,5-alpyrimidin-7-yl)phenvn-N-ethyl-acetamide 

A mixture of 315 g of 3-dimethylamino-1 -(3-N-ethyl-N-acetylaminophenyl)-2-propen-1-one and 138 g of 3-ami- 
nopyrazole-4-carbonitrile in 789 ml of acetic acid and 1500 ml of water is warmed to about 50°C. After about 1-1 .5 
20 hours the reaction mixture is cooled to about 5-1 5° C and the crystalline product formed is collected by filtration, washed 
with water and dried at 60°C. The product is obtained in 86.2% yield and 99.05% area percent pure by HPLC. 

EXAMPLE 2: 

25 N-r3«(3-Cyanopyrazolori,5-a1pyrimidin-7-yl)phenyll-N-ethyl-acetamide 

The following table illustrates the affect of variation of the reaction conditions of Example 1 : 



TABLE 1 



30 



Expt. 


Time, Hr 


Temp° 


Moles 


Soivs Ratio HAc /H20 


Prod. gr. 


Yield % 


Hplc Area%Purity. 


1 


1.5 


50° 


0.04m 


40 /80 ml 


10.2 


83.5 


99.4 


2 


1.5 


50° 


0.04m 


30 /60 ml 


10.6 


86 


99.2 


3 


1.5 


50° 


0.04m 


25 /50 ml 


10.3 


84.5 


99.06 


4 


1.5 


70° 


0.04m 


40 /80 ml 


10.4 


85 


98.86 


5 


1.5 


50° 


27m 


269/538 ml 


67 


81.7 


99.1 


6 


1.5 


70° 


0.27 m 


269 /538 ml 


68 


83 


98.97 


7 


1.5 


50° 


0.4 m 


263/525 ml 


103 


84 


99.1 


8 


1.5 


70° 


0.4m 


263/525 ml 


102 


82.9 


98.77 


9 


1.5 


50° 


0.4 m 


263/500 ml 


106 


86.7 


99.2 


10 


1.5 


50° 


1.21 m 


789/1500 ml 


318 


86.2 


99.05 


11 


1.5 


50° 


0.04 m 


40/80 ml 


11 


90 


99.29 


12 


1.5 


50° 


0.064 m 


40/80 ml 


16.9 


86.3 


98.9 



45 

Example 3 

N-r3-(3-Cyanopyrazolof1 ,5-a1pyrimidin-7-yl)phenyl1-N-ethyl-acetamide 

50 A mixture of 3-dimethylamino-1-(3-n-ethyl-n-acetylaminophenyl)-2-propenyl-1-one (13.02 g, 0.05m) and 3-ami- 

nopyrazole-4-carbonitrile (5.7 g; 0.0527 m) in 37.5 ml of acetic acid and 113 ml of water was heated to 50°C. After 
about 1.5-2 hours, the reaction mixture was cooled to 1 0°C - 20°C and the crystalline product was collected by filtration, 
washed with water and dried at 60°. The product (13.1 g) was obtained in 85.8% yield and 98.2% area purity by HPLC. 

55 
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Example 4 

N>r3-(3-Cvanopvrazolon,5>a1pvrimidin-7'vnphenvlVN-ethv>-acetamide 

5 A mixture of 3-dimethylamino-1-(3-n-ethyl-n-acetylaminoph (13.02 g, 0.05 m) and 3-ami- 

nopyrazole-4-carbonitrile (5.6 g; 0.052 m) in 50 ml of acetic acid and 100 ml of water was heated to 25-28°C. After 
about 4.5 hours, the reaction mixture was cooled to 7 to 1 0°C, and the crystalline product was collected by filtration, 
washed with water and dried at 60°C. The product (12.55 g) was obtained in 82.2% yield and 99.1% area purity by 
HPLC. 

w The foregoing examples illustrate the preferred means of practising the invention: namely, reacting 3-dimethylami- 

no-1-(3-N-ethyl-N-acetylaminophenyl)-2-propen-1-one and 3-aminopyrazole-4-carbonitrile with the 3-aminopyrazole- 
4-carbonitrile in the preferred ratio of acetic acid/water and, thereafter, recovering the crystalline product by simply 
cooling the reaction mixture. 

In the following three examples an alternate means of practising the invention is shown: namely, reacting 3-dimeth- 

15 ylamino-1 -(3-N-ethyl-N-acetylaminophenyl)-2-propen-1 -one and 3-aminopyrazole-4-carbonitrile with the 3-aminopyra- 
zole-4-carbonitrile in an initial ratio of acetic acid/water greater than about 1:3 to about 2:3 (about 60% to about 75% 
water/acetic acid) and adding more water to achieve this ratio before beginning the recovery crystallisation. 

Example 5 

f 

w N-r3-(3"Cvanopvra2olori,5-a1pyrimidin-7"Vhphenvn-N-ethyl-acetamide 

A mixture of 3-dimethylamino-1 -(3-n-ethyl-n-acetylaminophenyl)-2-propenyl-1 -one (2.6 g; 0.0010 m) and of 3-ami- 
nopyrazole-4-carbonitrile (1.14 g; 0.010 mm) in 12 ml acetic acid and 1.5 ml water was heated to 70°C. After about 
25 2.0 hours, 30 ml of water was added to the reaction mixture and the contents allowed to cool to room temperature 
(20°C) over 1 hour. The resulting crystalline product was collected by filtration, washed with water and dried at 60°C. 
The product (2.55 g) was obtained in 83.5 % yield and 97.3% area purity. 
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Example 6 

N-r3-(3-Cvanopvra2olori,5-alpvrimidin-7-vnphenvl1-N-ethvl-acetamide 



A mixture of 3-dimethylamino-1-(3-n-ethyl-n-acetylaminophenyl)-2-propenyl-1-one (13.02 g, 0.05m) and 
3-aminopyrazole4-carbonitrile (5.7 g 0.0527 m) in 85 ml of acetic acid and 50 ml of water was heated to 50°C. After 
35 about 2.5-3 hours, 108 ml of water was added to the reaction mixture and the contents allowed to cool to 10°C. The 
resulting crystalline product (12.15 g) was obtained in 76.5% yield and 99.4% area purity. A second crop of product 
crystals (1.21 g) was collected from the mother liquor after overnight cooling at 5°C, in 7.9% yield of 96.2 area % purity. 
(The total yield of 15.3 g was an overall yield of 87.2 %.) 

^0 Example 7 

N-r3-(3-Cvanopvrazolori,5-a1pvrimidin-7-vl)phenvll-N-ethvl-acetamide 

A mixture of 3-dimethylamino-1 -(3-n-ethyl-n-acetylaminophenyl)-2-propenyl-1 -one (20 g, 0.077 m) and 3-ami- 
45 nopyrazole-4-carbonitrile (9.3 g, 0.086 m) in 60 ml of acetic acid and 18 ml of water was heated to 60°C. After 3.5 
hours, 102 ml of water was added to the reaction mixture and the contents allowed to cool slowly over 3 hours to 0°C. 
The resulting crystalline product collected by filtration, washed with water and dried at 60°C under vacuum. The product 
(21 g) was obtained in 88% yield and 99.2% area purity by HPLC. 



Claims 



1. A process for producing N-[3-(3-cyanopyrazolo[1 ,5-a]pyrimidin-7-yl)phenyl]-N-ethyl-acetamide which comprises 
reacting 3-dimethylamino-1 -(3-N-ethyl-N-acetylaminophenyl)-2-propen-1 -one or a suitable salt thereof with 3-ami- 

55 nopyrazole-4-carbonitrile or a suitable salt thereof in a mixture comprising water and acetic acid. 

2. A process as claimed in Claim 1 wherein the reaction is carried in a mixture comprising about 10% to about 85% 
(v/v) water:acetic acid. 
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A process as claimed in Claim 1 wherein the reaction is carried in a mixture comprising about 11% to about 75% 
(v/v) watenacetic acid. 

A process as claimed in Claim 1 wherein the reaction is carried in a mixture comprising about 60% to about 75% 
(v/v) watenacetic acid. 

A process as claimed in any one of Claims 1 to 4 wherein the reaction temperature is about 25°C to about 70°C. 

A process as claimed in any one of Claims 1 to 4 wherein the reaction temperature is about 40°C to about 60°C. 

A process as claimed in any one of Claims 1 to 6 wherein the time for completion of the reaction is about 1 hour 
to about 3.5 hours. 

A process as claimed in any one of Claims 1 to 6 wherein the time for completion of the reaction is about 1 hour 
to about 2.5 hours. 

A process as claimed in any one of Claims 1 to 6 wherein the time for completion of the reaction is about 1 hour 
to about 2 hours. 



0776898A1_I_> 
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